OBJECTIVE:
It is fundamentally challenging to predict which bacteria will cause disease or function as harmless commensal organisms. One example is Group B Streptococcus (GBS), which fewer than 0.4/ 1000 will cause invasive early sepsis in neonates. A commensal in adults, GBS colonization of the vagina or rectum occurs in an estimated 10-30% of pregnant women. Given that thousands of women will be exposed to antibiotics to prevent a single case of newborn GBS sepsis, we aimed to determine if the co-occurrence of GBS with other species of the vaginal microbiome could help explain the disparity between maternal prevalence (10-30%) and early invasive newborn disease (<0.02% at baseline, currently <0.004%). STUDY DESIGN: Whole genome shotgun sequencing was performed on vaginal samples (n¼201) collected from 60 gravidae during 3rd trimester, delivery, and 4-6 weeks postpartum. All subjects underwent culture-based GBS screening at 36 weeks. Metagenomic classification was performed using MetaPhlAn2 and Centrifuge. BWA was used to map sequence reads to the GBS reference genome 2603V/R. RESULTS: Metagenomics identified GBS in 4/5 and 50/55 subjects with a positive or negative clinical culture, respectively. There was no significant difference in the relative abundance of GBS based on clinical culture status (p>0.05). On average, GBS-classified samples had a two-fold increased genomic coverage compared to samples classified without (Fig.1A) . Markov chain modeling of GBS status demonstrated that GBS positive subjects are likely to remain positive at subsequent timepoints (Fig.1B) . Probabilistic modeling to examine species co-occurrence revealed numerous significant associations (Fig.1C) . A majority represented positive co-occurrences, including with L. iners. Interestingly, a negative co-occurrence was identified with L. crispatus, including at delivery (Fig.1D) .
CONCLUSION:
Our findings are of marked significance as they demonstrate that GBS is a more common commensal in the vagina than previously estimated. We further establish via Markov modeling a high probability of becoming/staying GBS positive and that keystone vaginal species negatively co-occur with GBS, including with L.crispatus, which has a known protective role in vaginal health. Although we had no cases of neonatal GBS disease in our cohort, future studies leveraging our novel observations may have implications for risk modification or tailoring of indications for GBS prophylaxis in labor.
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